Final grading report -- Penakii Cluster Development, Gentry-Waipio development, Waipio, Oahu, Hawaii by Shimamoto, Alan J.
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F i l e  N o .  2 6 5 - 1 1  
D e c e m b e r  1 0 ,  1 9 8 0  
G e n t r y - W a i p i o ,  L t d .  
P . O .  B o x  2 9 5  
H o n o l u l u ,  H a w a i i  9 6 8 0 9  
F e w e l l  G e o t e c h n i c a l  E n g i n e e r i n g ,  L t d .  
9 9 · 9 6 0 A  l w a e n a  S t r e e t ,  •  A l e a ,  H a w a i i  9 6 7 0 1  •  ( 8 0 8 )  4 8 8 · 1 9 7 9  
F O R - R E F E R E I J C f  
n o t  f o  b e  t a k e n  f r o m  t h i s  r o o m  
~OIP>Y 
A t t e n t i o n :  M r .  J a m e s  C .  W h i t e  
S u b j e c t :  
G e n t l e m e n :  
F I N A L  G R A D I N G  - R E P O R T  
P e n a k i i  C l u s t e r  D e v e l o p m e n t  
G e n t r y - W a i p i o  D e v e l o p m e n t  
W a i p i o ,  O a h u ,  H a w a i i  
A t  y o u r  r e q u e s t ,  w e  h a v e  p r o v i d e d  t e s t i n g  a n d  i n s p e c t i o n  s e r v i c e s  f o r  t h e  
P e n a k i i  C l u s t e r  D e v e l o p m e n t  i n  W a i p i o ,  O a h u ,  H a w a i i .  I t  s h o u l d  b e  n o t e d  t h a t  
t h e  m a j o r  p o r t i o n  o f  t h e  g r a d i n g  w o r k  i s  d e t a i l e d  i n  o u r  I N T E R I M  G R A D I N G  
R E P O R T  d a t e d  J u n e  1 3 ,  1 9 8 0 .  
S i n c e  t h e  i s s u a n c e  o f  t h i s  i n t e r i m  r e p o r t ,  s i t e  g r a d i n g  h a s  b e e n  c o m p l e t e d  
o n  t h e  r e m a i n i n g  b u i l d i n g  p a d s ,  s l o p e s  a n d  m a j o r  u t i l i t i e s  e x c e p t  f o r  m i n o r  
o f f - s i t e  u t i l i t y  b a c k f i l l s .  
F i l l  m a t e r i a l  w a s  g e n e r a t e d  d u r i n g  t h e  o n - s i t e  e x c a v a t i o n  o p e r a t i o n s  a n d  
c o n s i s t e d  o f  l o w  p l a s t i c i t y  C l a y e y  S I L T S  ( M L ) .  T h e  m a t e r i a l  w a s  p l a c e d  a n d  
c o m p a c t e d  i n  u n i f o r m  l i f t s  o f  8  t o  1 0  i n c h e s  a t  m o i s t u r e  c o n t e n t s  g e n e r a l l y  
w i t h i n  4  p e r c e n t  o f  t h e  o p t i m u m  m o i s t u r e  c o n t e n t  a s  d e t e r m i n e d  b y  L a b o r a t o r y  
C o m p a c t i o n  T e s t  A S T M  D 1 5 5 7 . .  C o m p a c t i o n  o f  t h e  m a t e r i a l s  w a s  a c c o m p l i s h e d  
b y  m e c h a n i c a l  t a m p e r s  o r  s h e e p s f o o t  r o l l e r s  a s  w a s  a p p r o p r i a t e  f o r  t h e  
p a r t i c u l a r  a r e a  o f  f i l l .  ·  
T h e .  a g g r e g a t e  b a s e  c o u r s e  o f  t h e  t w o  p a r k i n g  a r e a s ,  d e s i g n a t e d  a s  " E a s t "  
a n d  " W e s t " ,  c o n s i s t e d  o f  c r u s h e d  r o c k  m a t e r i a l ,  c l a s s i f i e d  a s  a  S a n d y  G R A V E L  
( G W ) ,  a n d  w a s  p l a c e d  a n d  c o m p a c t e d  b y  a  h e a v y  v i b r a t o r y  r o l l e r  •  
F i e l d d e n s i t y  t e s t s  p e r f o r m e d  b y  o u r  f i r m  i n d i c a t e d  t h a t  a d e q u a t e  c o m p a c t i o n  
w a s  b e i n g  o b t a i n e d .  T h e s e  t e s t s ,  u p o n  w h i c h  acc~ptance i s  b a s e d ,  s h o w  
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F i l e  N o .  2 6 5 - 1 1  
D e c e m b e r  1  0 ,  1 9 8 0  
v a l u e s  i n  e x c e s s  o f  9 0  p e r c e n t  r e l a t i v e  c o m p a c t i o n  a s  d e t e r m i n e d  b y  L a b o r a t o r y  
C o m p a c t i o n  T e s t  A S T M  D 1 5 5 7 .  A d d i t i o n a l l y ,  d e n s i t y  t e s t s  t a k e n  i n  t h e  u p p e r  
2 4  i n c h e s  o f  t h e  r o a d w a y  a r e a s ,  a l o n g  t h e  d r a i n l i n e  b e t w e e . n  i n l e t s  P E - 7  a n d  
P E - 8 ,  a n d  t h e  s l o p e  r e c o n s t r u c t i o n  a n d  C R M  w a l l  b a c k f i l l  a l o n g  t h e  M i k i l a n a  I I  
p r o p e r t y  l i n e  s h o w  v a l u e s  e x c e e d i n g  9 5  p e r c e n t  r e l a t i v e  c o m p a c t i o n .  
T h e  f o l l o w i n g  p a d s  h a v e  b e e n  c u t  t o  f i n a l  g r a d e  a c c o r d i n g  t o  t h e  f i e l d  g r a d e  
s t a k e s  a n d  c o m p a c t e d  t o  9 0  p e r c e n t  r e l a t i v e  c o m p a c t i o n :  
P a d  1 1  
P a d s  1 3  t h r o u g h  1 9  
T h e  p a d s  w h i c h  h a v e  r e c e i v e d  p r o p e r l y  c o m p a c t e d  e n g i n e e r e d  f i l l  a n d  a r e  
c o m p l e t e  a c c o r d i n g  t o  t h e  f i e l d  g r a d e  s t a k e s  a r e :  
P a d s  1  t h r o u g h  1 0  
P a d  1 2  
R e c r e a t i o n  A r e a  P a d  
P a d s  2 0  t h r o u g h  2 7  
S i t e  g r a d i n g  h a s  a l s o  b e e n  s a t i s f a c t o r i l y  c o m p l e t e d  f o r  t h e  d r i v e w a y  a n d  
p a r k i n g  a r e a s .  
I n  s u m m a r y ,  t h e  e a r t h w o r k  f o r  t h e  P e n a k i i  C l u s t e r  D e v e l o p m e n t  h a s  b e e n  
c o m p l e t e d  i n  a c c o r d a n c e  w i t h  t h e  G r a d i n g  O r d i n a n c e s  o f  t h e  C i t y  a n d  C o u n t y  
o f  H o n o l u l u  a n d  t h e  r e q u i r e m e n t s  o f  o u r  S u b s u r f a c e  I n v e s t i g a t i o n  R e p o r t  
d a t e d  O c t o b e r  4 ,  1 9 8 0 .  ·  
A  S i t e  P l a n ,  F i g u r e  1 ,  i s  i n c l u d e d  t o  i n d i c a t e  t h e  f i e l d  d e n s i t y  t e s t  l o c a t i o n s .  
T h e  r e s u l t s  o f  t h e  l a b o r a t o r y  a n d  f i e l d  t e s t s  p e r f o r m e d  b y  O l J r  f i r m  a r e  
s u m m a r i z e d  i n  T a b l e s  I  a n d  I I  a n d  g r a p h i c a l l y  e x h i b i t e d  i n  F i g u r e s  2  t h r o u g h  
s .  
S h o u l d  y o u  h a v e  a n y  q u e s t i o n s  r e g a r d i n g  t h i s  m a t t e r ,  p l e a s e  c o n t a c t  u s  a t  
y o u r  c o n v e n i e n c e .  
R e s p e c t f u l l y  s u b m i t t e d ,  
F E W E L L  G E O T E C H N I C A L  E N G I N E E R I N G ,  L T D .  
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fs~l S i t e  a n d  D e n s i t y  T e s t  L o c a t i o n  P l a n  
P E N A K I I  - G E N T R Y  W A I P I O  
W a i p i o ,  E w a ,  O a h u ,  H a w a i i  
F e w e l l  G e o t e c h n i c a l  E n g i n e e r i n g ,  L t d .  
•  F i e l d  D e n s i t y  T e s t  L o c a t i o n  
F i l e  N o .  2 6 5 - 1 1  
1
1 1  
=  8 0
1  
. ,  
J u n e  1 9 8 0  
• . F i g u r e  1  
L A B O R A T O R Y  C O M P A C T I O N  C U R V E  
1 1 0  
-
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2 5  
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3 5  
M O I S T U R E  C O N T E N T  - ( % o f  D r y  W e i g h t )  
S a m p l e :  B a g  1 1 - B - 1  
D e s c r i p t i o n :  B r o w n  5 1  L T  ( M L )  
L a b o r a t o r y  T e s t  P r o c e d u r e :  A S T M  D 1  5 5 7 - 7 8  
M a x i m u m  D r y  D e n s i t y :  4 7 . 7  p . c . f .  
O p t i m u m  M o i s t u r e  C o n t e n t :  ~8. 3 %  
F i l e  N o .  2 6 5 - 1 1  
F i g u r e  2  
L A B O R A T O R Y  C O M P A C T I O N  C U R V E  
1 1 0  
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9 0  
2 2  
2 1 1  
2 6  
2 8  
M O I S T U R E  C O N T E N T  - ( % o f  D r y  W e i g h t )  
S a m p l e :  B a g  1 - A - 1  
D e s c r i p t i o n :  R e d  C l a y e y  5 1  L  T  ( M L )  
L a b o r a t o r y  T e s t  P r o c e d u r e :  A S T M  0 1 5 5 7 ' - 7 8  
M a x i m u m  D r y  D e n s i t y :  1 0 1 . 0  p . c . f .  
O p t i m u m  M o i s t u r e  C o n t e n t :  2 5 .  5 %  
F i l e  N o .  2 6 5 - 1 1  
F i g u r e  3  
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1 1 0  
. . .  
.  




a .  
-
> -
1 0 0  
1 -





e x :  
c  
9 0  
2 6  
2 8  
3 0  
3 2  
M O I S T U R E  C O N T E N T  - ( % o f  D r y  W e i g h t )  
S a m p l e :  
B a g  " 8
1 1  
D e s c r i p t i o n :  D a r k  r e d  C l a y e y  S I L T  ( M l - M H )  
L a b o r a t o r y  T e s t  P r o c e d u r e :  A S T M  D 1 5 5 7 - 7 8  
M a x i m l , J m  D r y  D e n s i t y :  9 8 . 5  p . c . f  •  
.  
O p t i m u m  M o i s t u r e  C o n t e n t :  2 8 .  I I %  
F i l e  N o .  2 6 5 - 1 1  
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1 2 0  
5  
1 0  
1 5  
2 0  
M O I S T U R E  C O N T E N T  - ( % o f  D r y  W e i g h t )  
S a m p l e :  B C 1 1 - 1 ·  
D e s c r i p t i o n :  
G r a y  S a n d y  G R A V E L  ( G W )  
I  
L a b o r a t o r y  T e s t  P r o c e d u r e :  A S ' l ' M  0 1 5 5 7  
M a x i m u m  D r y  D e n s i t y :  1 2 5 . 7  p . c . f  . •  
O p t i m u m  M o i s t u r e  C o n t e n t :  1 2 . 0 \  ·  
F i l e  2 6 5 - 1 1  
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TABLE I 
Summary of Field Density Test Results 
DRY 
DATE DENSITY 
1980. LOCATION ELEVATION ___gcf 
3-18 CRM Backfill adj. Lot #8 MK~II1 TW-4,0' 90 
3-20 CRM Backfill adj. Lot #15 MK-II TW-4.0' 97 
3.-20 CRM Backfill adj. Lot #14 MK-II TW-3.0' 88 
3-21 CRM Backfill adj. Lot #14 MK-II TW-3.0' 96 
3-21 CRM Backfill adj. Lot #9 MK-II TW-2.6' 91 
3-26 CRM Backfill adj. Lot #16 MK-II TW .. J.O' 96 
3-26 CRM Backfill adj. Lot #17 MK-II TW-2,5' 94 
3-26 CRM Backfill adj. Lot #7 MK .. II TW .. 2.5' 95 
3-27 CRM Backfill adj. Lot #9 MK-II TW-3.0' 98 
3-27 CRM Backfill adj. Lot #12 MK-II TW-2.6' 99 
3..;27 CRM Backfill adj. Lot #15 MK-II TW-1,5' 96 
3-31 CRM Backfill adj. Lot #11 MK'f"II TW-2.0' 90 
3-31 CRM Backfill adj. Lot #14 MK•II TW-1,5' 86 
3-31 CRM Backfill adj. Lot #8 MK~II TW-1.0' 94 
3-31 CRM Backfill adj. Lot #11 MK-II TW-2.0' 93 
3.:.31 CRM Backfill adj. Lot #14 MK-II TW-1.5' 100 
3-31 Slope adj. Lot #8 MK-II TW 2 86 
4-1 Lot #3 FG-1.5 I 2 94 
4-1 Hole in Lot #8 FG-1.0' 97 
4-3 Lot #1 FG-2.0' 2 87 4-3 South end of Ditch FG-0.5 1 2 87 4-4 South end of Ditch FG-0.5' 94 
4-4 North end of Ditch EG":"3,0 1 94 
4.,;4 CRM Slope adj. Lot #7 MK-II TW 99 
4-4 CRM Slope adj. Lot #11 MK•II TW+1.0' 100 
































































96 Retest #3 
90 Unacceptable 
98 Retest #5 
96 
97 






95 Retest #12, 






94 Retest #20, Onacceptable 
93 Unacceptable-
98 Retest #16A 
100 
86 Retest #19, Unacceptable 
89 UnacC"eptable 





NO. 1980 LOCATION 
-- ----~--
26 4-4 South end of Ditch 
27 4-4 North end of Ditch 
28 4-4 CRM Slope adj. Lot #8 MK-II 
29 4-5 Lot #23 
30 4-5 Lot #6 
31 4-5 . Lot #4 
32 4-5 Lot #2 
33 4-5 L6t #26 
34 4-7 Pad 25 
35 4-7 E. Driveway 
36 4-7 CRM Backfill adj. Lot #8 MK-.II 
37 4-7 Pad 24 
38 4-7 Ditch in Pad 26 
39 4-8 Slope adj. Lot #7 MK-II 
40 4-8 Slope adj. Lot #12 MK-II 
~1 4-9 Pad 5 
42 4-.9 Pad 4 
43 4-9 Ditch in Pad 24 
44 4-9 Pad 3 
45 4-10 E. of DMH PE-6 
46 4-10 Pad 5 and 6 Jl, 
47 4·-1o Pad 4 
48 4-10 Pad 3 
49 4-10 Pad 25 
so 4-10 Pad 23 
51 4-11 · Pad 27 
52 4-11 Pad 25 and 26 t.· 
e e 
TABLE I 
Summary of Field Density Test Results 
DRY MOISTURE 
DENSITY CONTENT 
ELEVATION pcf PERCENT 
FG 100 26 
EG-3.0' 96 24 
TW+2.0' 91 24 
FG-1.5' 90 26 
FG-2.0' 95 28 
FG-2.0' 94 27 
FG-2.0' 93 27 
FG-2.5' 96 26 
FG-1.5' 96 26 
FSG2 91 23 
TW+2.0' 100 26 
FG-0.5' 93 28 
FG-3.5' 98 30 
TW+3.0' 97 25 
TW+3.0' 96 24 
FG-0.5' 93 32 
FG-1.0' 93 27 
FG-0.5' 94 26 
FG-1.5' 96 27 
EG-2.0'2 93 24 
FG-1.0' 93 27 
FG2 95 25 
FG-1.0' 94 25 
FG-1.5' 91 24 
FG 96 26 
FG-3.0' 97 25 































100 Retest #20, #21 































NO. 1980 LOCATION 
53 4-12 Pad 2 
54 4-12 Pad 1 
55 4-12 Pad 3 
56 4-12 Pad 2 
57 4-12 Pad 3 
58 4-19 Pad 7 3 59 4-25 S.L. - E. Driveway 
60 4-25 S.L. - E. Driveway 
61 4-25 S.L. - E. Driveway 
62 4-25 S .• L. - Lateral to Pad 13 
-. " 63 4-25 S.L. - Lateral to Pad 14 
64 4-25 S.L. - E. Driveway 
65 4""25 S.L ... Lateral to Pad 3 
66 4-25 S.L. - Lateral to Pad 5 
67 4-25 S.L. - Lateral to Pad 12 
68 4-26 Pad 27 
69 4-26 Pad 27 
70 4-28 S.L. - E. Driveway 
71 4-28 S.L. - E. Driveway 
72 4-29 D.L.-PE-1 to PE-2 
73 4-29 D.L ... PE-1 to PE-2 
74 4-29 D.L.•PE-1 to PE•2 
75 4-29 D.L.-PE-1 to PE-2 
76 4-30 S.L ... E. Driveway 
77 4-30 D.L.-PE-1 to PE-2 
78 4-30 S,L. - E, Driveway 
79 4-30 D.L • .-PE-1 to PE.-2 
e e 
TABLE I 
Summary of Field Density Test Results 
DRY MOISTURE 
DENSITY CONTENT 
ELEVATION ,pcf PERCENT 
-
FG~0.5' 94 24 
FG 100 26 
FG-0.5' 98 26 
FG 99 26 
FG 99 25 
FG-0.5' 98 24 
FSG-5.0' 85 27 
FSG-5.0' 95 28 
FSG-5.0' 95 '27 
FSG.-5.0' 97 27 
FSG-5.0 1 99 27 
FSG .. 5.0' 98 26 
FSG-5.o• 100 26 
FSG-5.0' 100 26 
FSG-4 .• 5' 99 26 
FG-1.0' 97 29 
FG-0.5 1 96 29 
FSG-4.5' 90 26 
FSG'o:"4.5' 96 23 
FG.-4 .• 5 •4 90 25 
FG-4.0' 76 25 
FG':'4~0' 100 26 
FG.-3.0' 95 26 
FSG-2.0' 95 27 
FG-2.5' 95 27 
FSG ... 1.0' 95 27 







· 1A .. 1 






























85 Retest #59, Unacceptable 











89 Accepted w/ addtn'l comp. 
78 Unacceptable 











Summary of Field Density Test Results 
DRY MOISTURE 
TEST DATE DENSITY CONTENT MATERIAL 
NO. 1980 LOCATION ELEVATION pcf PERCENT TYPE 
80 4-30 S.L.; - E. Driveway FSG .. l.O' 94 26 lA-1 
81 S-2 S.L ... w. Driveway FSG':'S.O' 89 27 11B.-1 
82 S-2 S.L .... w. Driveway FSG-6.0' 89 27 llB-1 
83 s-s S.L. - w. Driveway FSG-4.5' 90 28 11B ... 1 
84 s-s S.L. - w. Driveway FSG-5.5' 89 29 llB-1 
... 
85 s-s S.L. - w. Driveway FSG-4.0' 97 24 1A-1 
86 s-s S.L. - w. Driveway FSG-5.0' 98 24 1A-1 
87 s-s S.L. - w. Driveway FSG-4.0' 100 23 lA-1 
88 s-s S.L. - W. Driveway FSG-4.0' 94 25 lA-1 
89 s-s .s.L. - w. Driveway FSG.,.3~0' 75 32 11B-1 
90 s-5 S.L. - W. Driveway FSG-3.0' 89 26 11B-1 
91 5-s s.L. - w. Driveway FSG-3.0' 92 25 lA-1 
92 s-5 S.L. - E. Driveway FSG-5.0' 92 25 lA-1 
9(3 s-s S.L. - E. Driveway FSG-2.5' 99 26 1A-1 
94 S-5 S.L. - E. Driveway FSG-3.0' 94 23 . lA-1 
95 5-6 S.L. - E. Driveway FSG-4 .• 5 I 82 23 11B-1 
96 5-6 S.L. - w. Driveway FSG-2.0' 86 22 11B-1 
97 5-6 S.L. • w. Driveway FSG-2.5' 88 23 llB-1 
98 5-6 S.L. - W. Driveway FSG-2.5' 88 31 llB-1 
99 S-6 S.L. - E. Driveway FSG-4.5' 98 20 lA-1 
100 5-6 S.L. - w. Driveway FSG-3,5' 92 26 llB-1 
101 S-6 S.L. - E. Driveway FSG .. 4.0' 88 20 llB-1 
102 5-7 S.L. - w. Driveway FSG-2.0' 82 28 llB-1 
103 S-7 S.L. - w. Driveway FSG-2.0' 92 27 llB-1 
104 5-7 S.L. - W. Driveway FSG-2.0' 94 26 llB-1 
lOS 5-7 S.L. - E. Driveway FSG-3.5' 98 28 lA-1 



























95 Retest #96 
97 Retest #102 
97 
87 Unacceptable 





NO. 1980 LOCATION 
107 S-7 S.L. ~ W. Driveway 
108 s .. 1 S.L. - W. Driveway 
109 S.-7 S.L .... w. Driveway 
110 S-8 S.L; - w. Driveway 
111 s-a S.L. - w. Driveway 
112 s-a F.L. - E. Driveway 
113 s-a s .. L. - w. Driveway 
114 s-a S.L .... w. Driveway 
11S s-a S.L. - E. Driveway 
116 s-a S.L. ~ w. Driveway 
117 s-a S•L• - W. Driveway 
118 S-8 s.L. - w. Driveway 
119 S-9 S.L. - Lateral to Pad 27 
120 5-9 S.L. - Lateral to Pad 15 
121 S-9 S.L. - Lateral to Pad 26 
122 S-9 S.L. - Lateral to Pad 18 
123 S-9 S.L. - E. Dr.iveway, Pad 8 
124 S-9 S.L. - E. Driveway, Pad a 
12S 5-9 S.L. - Lateral to Pad 24 
126 S-9 S.L. - E. Driveway, Pad a 
127 S-12 S.L. - Lateral to Pad 23 
12a S-12 .CRM Wall E. Parking 
129 S-12 S.L. - Lateral to Lot 23 
130 S-12 Rec. Pad 
131 5-13 CRM Wall E. Parking 
132 5-13 Pad 7 (Swale) 
133 S-13 Pad 7 
e e 
TABLE I 
Summary of Field Density Test Results 
DRY MOISTURE 
DENSITY CONTENT 
ELEVATION _J_Cf PERCENT 
FSG ... 1.S' 79 29 
FSG<::"3.S 1 93 28 
FSG-1~S' 93 27 
FSG-1.0' 94 28 
FSG-1.0 1 95 29 
FSG-3.0' 9a 24 
FSG,..2.0' 97 29 
FSG,..l.S' 9a 27 
FSG-2.S' 101 2S 
FSG.-O.S' 99 24 
FSG-1.0' 94 29 
FSG .. O.S' 95 27 
FG 93 29 
FG 93 27 
FG 92 30 
FG 94 27 
FSG .. 2~0' 98 25 
FG~l~S' 100 2S 
FG 98 2a 
FG-1.0' 99 26 
PG-.0 5' 92 30 
TW.:4!3 1 98 26 
FSG 93 27 
FG 85 18 
TW-4.0' 90 28 
FG.,..2.0' 92 26 
































9S Retest #106 






























NO. 1980 LOCATION 
134 5-13 Pad 12 
135 5-13 CRM Wall E. Parking 
135A 5-14 CRM Wall E. Parking 
136 s ... 14 Pad 7 
137 5-14 CRM Wall E. Parking 
138 5-14 Pad 14 
139 5-14 CRM Wall E. Parking 
140 5-14 Pad 7 
141 5-14 CRM Wall E. Parking 
142 5-14 CRM Wall E. Parking 
143 5-14 Pad 15 
144 5-15 ·Pad 12 
145 5-15 D.L. - PE-6 to PE-7 
146 5-15 D.L. - PE-7 to PE-7a 
147 5-1'5 Pad 11 
148 5-15 Pad 19 
149 5-15 Pad 7 
150 5-16 Pad 8 
151 5-16 D •. L. - PE-7 to PE-7a 
152 5-16 Pad 8 
153 5-16 Pad 18 
154 5-16 Pad 8 
155 5-16 D.L. - PE-7 to PE,..7a 
156 5-16 Pad 18 
157 5-16 Pad 18 
158 5-16 Pad 24 
159 5-16 Pad 27 
e e 
TABLE I 





FG,..l.O I 93 26 
TW~3.0' 81 21 
TW~3,3' 96 25 
FG-.-1.5' 98 27 
TW-2.8' 96 24 
FG 93 18 
TW-2.3' ~8 28 
FG-1.0' 99 26 
TW-1.9' 92 28 
TW.-1.5' 95 25 
FG 96 20 
FG-0.5' 98 25 
EG-1.5' 97 22 
EG-3.0' 94 25 
FG 92 24 
FG 82 22 
FG 94 22 
FG-2.0' 92 23 
EG.,.3.0'· 97 25 
FG-1.0' 100 25 
FG-1.0' 101 25 
FG 95 23 
EG-2.0' 96 23 
FG 97 22 
~G 91 23 
FG 79 19 


















1A .. 1 
1A-1 
1A.-1 










































NO. 1980 LOCATION 
160 5-16 Pad 12 
161 5-19 Pad 19 
162 5-19 Pad 12 
163 5 .. 19 Pad 26 
164 5-19 ·pad 25 
165 5-19 Pad 23 
166 5-19 Pad 16 
167 5-19 Pad 17 
168 5-20 Pad 27 
., ... 169 5-20 D.L. - PE-7 to PE-7a 
170 5-21 D.L. - PE-1B to PE-lA 
171 5-21 D.L. - PE-1B to PE-1A 
172 5-21 ·D.L. - PE-7 to PE-7a 
173 5-21 D.L. - PE-1B to PE-lA 
174 5-21 D.L. - PE .. 1B to 1PE-1A 
175 5-21 D.L. - PE-1B to PE-lA 
176 5-21 D.L .... PE-lB to PE-1A 
177 5-22 D.L. - PE-lB to PE-lA 
178 5-22 D.L. - PE-lB to PE-1A 
179 5-22 D.L~ .... PE-lB to PE-lA 
180 5-22 D.L. - PE-1B to PE-1A 
181 5-22 D~L.- PE .. 2 toPE.;..3 
182 5-22 D.L. - PE-1B to PE-lA 
183 5-22 D.L. - PE-lB to PE-1A 
184 5-22 D.L. - PE .. lB to PE-lA 
185 5-22 D.L ... PE-1B to PE51A 




Summa~ of Field Densit~ Test Results 
DRY MOISTURE 
DENSITY CONTENT 
ELEVATION pcf PERCENT 
FG 84 22 
FG 94 23 
FG 94 24 
FG 94 22 
FG 96 22 
FG 95 23 
FG 93 24 
FG 94 23 
FG 92 24 
EG-1.0 1 91 18 
FG .. 6.5' 95 25 
FG-7.5' 95 26 
EG-1 .• 0' 99 24 
FG-7.0 1 95 26 
FG,..6.0' 94 24 
FG-6.0' 97 25 
FG-5.0' 98 26 
FG,..4 .• 5' 98 25 
FG .. 4 .• 0' 94 24 
FG-3.5' 99 26 
FG-3.0' 99 26 
FSG .. l.5' 85 16 
FG-2.5' 99 26 
FG-2.0' 101 26 
FG.-1,0' 100 25 
FG~0.5' 99 24 























lA .. l 








93 Retest #148 







90 Too Dry - Unacceptable 
94 
94 




















NO •. 1980 LOCATION 
187 s ... 23 D.L .... PE.-2 to· PE-3 
188 5-23 D.L. - .·PE.,;.4 ·to PE,.;5 
189 '5-23 D.L .... PE-3 to PE-4 
190 5-23 D.L. ,.. PE~2 to PE,..3 
191 5-23 D.L. ,.. PE-3 to PE~4 
192 5-23 Lot 24 
193 5-23 D.L. - PE-4 to PE-S 
194 5-23 D.L. - PE-1B to PE-1A 
.. 195 5-23 DoLo - PE-3 to PEi-4 
196 5-27 D.L. - PE-8 to PE~9 
197 5-27 D.L. - PE-10 to PE-11 
198 5-27 D.L. - PE-9 to PE-10 
199 5-27 D.L. - PE-8 to PE-9 
200 5-27 D.L. - PE~8 to PE-9 
201 5-27 D.L. ,.. PE.-8 to PE-9 
202 5-27 D.L~ - PE .. lO to PE,..11 
203 5-27 D.L. ~ PE-9·to PE-10 
204 5-27 D.L. - PE-10 to PE-11 
205 5-27 D.L. - PE .. 8 to PE-9 
206 5-28 D.L. - PE-7a to PE.-8 
207 5.;..28 D.L. - PE-7 to PE-7a 
208 5-28 D.L. - PE-7a to PE-8 
209 5-28 D.L. - PE-7 to PE .. 7a 
210 5-28 D.L ... PE""7 to PE-7a 
211 5-28 D.L. - PE-7a to PE.-8 
212 5-28 D.L. - PE-7a to PE-8 




Summary of Field Density Test Results 
DRY MOISTURE 
DENSITY CONTENT 
ELEVATION. pcf PERCENT 
FSG-1.5' 96 27 
FSG-2.0' 98 25 
FSG-1.5' 98 25 
FSG~1,0·' 96 24 
FSG~l.O' 96 24 
FG 94 26 
FSG-1.0 1 100 26 
FG 101 27 
FSG.-1.0 1 99 26 
FSG .. 2.5' 94 26 
FS~~;L,O' 80 27 
FSG .. i.O' 84 30 
FSG-2,0 1 94 25 
FSG.-1,5'· 96 26 
FSG':'1,0 1 98 25 
FSG.-1~0' 87 26 
FSG-1.0 1 92 25 
FSG-1.0 1 95 26 
FG 90 27 
EG-6.0 1 90 25 
EG,..1.0' 100 26 
EG-6.0' 94 25 
EG.-1.0 1 100 24 
EG-:o0 1 5t 98 25 
FG~5.5' 93 28 
FG-5,0' 86 28 













11B .. 1 
































89 Retest #197 - Unacceptable 
95 Retest #198 
97 Retest. #197, #202 
92 
92 Unacceptable 
99 Retest #.169 




87 · Unacceptable 
96 Retest #212 





NO. 1980 LOCATION 
1 214 5-28 D.L. - PE-7a to PE~8 
215 5-28 D.L. - PE-7a to PE-8 
216 5-28 S.L. - Lateral to Pad 9 
217 5-28 .D.L. - PE-7a to PE-8 
218 5-28 D .• L. - PE-7a to PE-8 
219 5-29 Pad 13 
220 5-29 D.L. - PE-9 to PE-10 
221 5-29 D.L. - PE-10 to PE-11 
222 5-30 s .. L. - Lateral to Pads 20 & 21 
223 6-3 D.L .• - PE-7a to PE-8 
224 6-3 D.L ... PE-7a to PE-8 
225 6-3 S.L. - Lateral to Pads 20 & 21 
226 6-3 D.L. - PE-7a to PE-8 
227 6-'3 S .• L. - Lateral to Pads 20 & 21 
228 6-3 D.L. - PE-7a to PE-8 
229 6-4 E. Parking (curb) 
230 6-4 E. Parking (curb) 
231 6-4 Inlet PE-2 
232 6-4 E. Parking (curb) 
233 6-4 E. Parking (curb) 
234 6-4 s.L. - Lateral to Pads 20 & 21 
235 6-4 E. Parking (curb) 
236 6-4 E. Parking (curb) 
237 6-4 S.L. - Lateral to Pad 20 & 21 
238 6-4 S.L. - Lateral to Pads 20 & 21 
239 6-5 S.L. - Lateral to Pad 9 
240 6-5 Inlet PE-2 
e e 
TABLE I 





FG-4 •. 5' 93 27 
FG-4.0' 94 27 
FG-6.0' 101 24 
FG-3.5' 85 26 
FG-3.,5 I 95 26 
FG 92 36 
FSG 98 27 
FSG 97 29 
FG-6.0' 82 31 
FG-1.0' 89 30 
FG-1.0' 93 30 
FG-5.5' 94 29 
FG-0.5' 96 '30 
FG-5.0' 94 29 
FG 92 30 
FSG 78 26 
FSG 99 26 
FSG~2,0' 90 29 
FSG 99 26 
FSG 100 25 
FG-4.0' 98 27 
FSG 95 28 
FSG 97 28 
FG-3.5' 97 25 
FG~2.5l 88 29 
FG~4.5' 93 26 









































95 Retest #223 
96 Retest #222 
99 
96 
94 Accepted w/ addtn'l camp. 
79 Unacceptable 










91 Accepted. w/ addtn' 1 camp. 





Summary of Field Density Test Results 
DRY MOISTURE 
TEST DENSITY CONTENT 
NO. DATE LOCATION ELEVATION __!Ecf) (%) 
1980 
241 6-05 S.L. Lateral to Pad 20 & 21 FSG -1.5 82 33 
242 6-0S S.L. Lateral to Pad 9 FSG -4,.0 88 29 
243 6-05 S.L. Lateral to Pad 9 FSG -4.0 97 27 
244 6-05 East Parking FSG 100 27 
245 6-05 East Parking FSG 99 27 
246 6-06 S.L. Lateral to Pad 9 FG -3.5 98 26, 
247 6-06 S.L. Lateral to Pads 20 & 21 FSG -1.5 :96 24 
248 6~06 Rec. Pad FSG 92 26 
249 6-06 S.L. Lateral to Pad 9 FSG -3.0 95 31 
250 6-06 S.L. Lateral to Pads 20'& 21 FSG -1.0 99 27 
251 6-06 S.L. Lateral to Pad 9 FSG -2.5 83 27 
252 6-06 S.L. Lateral to Pad 9 FSG -2.5 89 26 
253 6-06 S.L. Lateral to Pad 9 FSG -2.5 98 26 
254 6-06 S.L. Lateral to Pds 20 & 21 FSG -o.5 96 25 
255 6-09 E.L. East Drwy. F.SG 98 26 
256 6-09 S.L. Lateral to Pad 9 FG 95 26 
257 6-09 S.L. Lateral to Pads 20 & 21 FG -o.5 95 25 
258 6-09 E.L. East Drwy. FSG 97 25 
259 6-09 Inlet PE-9 FSG -3.0 92 25 
260 6-09 West Parking FSG 98 23 
261 6-10 West Parking FSG 96 24 
262 6-10 Inlet PE-9 FSG -1.5 98 24 
263 6-10 Inlet PE-9 FSG -6.5 98 27 
264 6-10 Inlet PE-9 FSG 96 26 




TYPE COMPACTION REMARKS 
11B-1 84 Unacceptable 
11B-l 90 Unacceptable 




1A-1 95 Retest 241 
11B-1 95 Retest 130 
11B-l 97 
llB-1 100 
118-1 85 Unacceptable 
1A-1 88 Retest 251 Unacceptabl 
1A-1 97 Retest 251, 252 
lA-1 95 











File No. 265-11 
Gentry-Waipio Development 
Penakii Cluster 
e e e 
TABLE I 
Summary of Field Density Test Results 
DRY MOISTURE 
TEST DENSITY CONTENT MATERIAL PERCENT 
NO. DATE LOCATION ELEVATION __j£cf) (%) TYPE COMPACTION REMARKS 
1980 
266 6-11 West Parking FSG 97 26 llB-1 99 
267 6-11 West Parking FSG 100 25 1A-l 99 
268 6-11 East Parking FSG 96 25 1A-1 95 
269 6-11 . Pad 9 FG 96 24 lA-1 95 
270 6-11 Pad .10 FG 95 23 lA-1 94 
271 6-11 Pad 20 FG 97 25 lA-1 96 
272 6-11 Pad 21 FG 94 27 lA-1 93 
273 ·6-11 Pad 22 FG 91 26 lA 1 90 
274 6-12 S.L. Lateral to Pad 22 FG -3.0 100 26 lA-1 9.9 
275 6-12 S.L. Lateral to Pad 22 FG 95 24 1A-l 94 
276 6-17 S.L. E. Parking FSG 98 21 1A-l 97 
277 6-17 S.L. E. Parking FSG 98 22 1A-l 97 
278 6-17 S.L. w. Parking FSG 100 24 lA-1 99 
279 6-17 S.L. w. Parking FSG 99 26 llB-1 98 
280 6-20 Inlet PE-11 FSG -2.0 92 26 1A-l 91 
281 6-20 Inlet PE-10 FSG -2.0 94 26 lA-1 93 
282 6-20 Inlet PE-11 FSG -1.0 101 26 lA-1 100 
283 6-20 Inlet PE-10 FSG -1.0 92 28 llB-1 94 
284 6-20 Inlet PE-10 FSG 97 25 lA-1 96 
285 6-20 Inlet PE-11 FSG 96 26 lA-1 98 
286 6-23 Inlet PE-S . FSG -3.0 95 26 lA-1 94 
287 6-23 Inlet PE-3 FSG -2.S 98 26 lA-1 97 
288 6-23 Inlet PE-4 FSG -3.0 95 29 lA-1 94 
289 6-23 Inlet PE-S FSG -2.0 98 26 lA-1 97 
290 6-24 Inlet PE-S FSG -1.0 99 26 lA-1 98 
File No. 26S-11 
Gentry-Waipio Development 
Penakii Cluster 
e TABLe e 
Summary of Field Density Test Results 
DRY MOISTURE 
TEST DENSITY CONTENT MATERIAL PERCENT 
NO. ~. LOCATION ELEVATION (pcf)_ (\) TYPE COMPACTION REMARKS• 
1980 
291 6-24 Inlet PE,..4 FSG -2.0 96 27 1A-l 95 
292 6-25 Inlet PE-S FSG 97 25 lA-1 96 
293 6-25 Inlet PE-3 FSG -1.0 99 26 lA-1 98 
294 6-25 Inlet PE-4 FSG 96 26 lA-1 95 
295 6-25 Inlet PE-3 FSG 97 24 lA-1 96 
296 6-26 Inlet PE-8 FG -4.0 98 26 1A-l 97 
297 6-26 Inlet PE-8 FG -3.0 99 25 lA-1 98 
298 6-26 Inlet PE-7a FG -3.5 1oo'' 25 lA-1 99 
299 6-27 Inlet PE-8 FG -2.5 96 23 lA-1 95 
300 6-27 Inlet PE-7a FG -3.0 96 23 lA-1 95 
301 6-27 Inlet PE-7 FG -3.5 98 25 lA-1 97 
302 6-27 Inlet PE-8 FG -2.0 100 26 lA-1 99 
303 6-27 Inlet PE-7a FG -2.0 100 26 lA-1 99 
304 6-27 Inlet PE-; FG -3.0 96 23 1A-1 95 
305 6-30 Inlet PE-7 FG -2.0 96 26 1A-1 95 
306 6-30 Inlet PE-1B FG -2.5 98 26 lA-1 97 
307 6-30 Inlet PE-8 FG -1.5 92 27 llB-1 95 
308 6-30 Inlet PE-7a FG -1.0 98 25 lA-1 97 
30.9 6-30 Inlet PE-lB FG -1.5 96 24 lA-1 95 
310 7-01 DMH PE-l E.G6 -8.5 98 27 lA-1 97 311 7-07 G.L. - E. Parking FSG 96 25 lA-1 95 
312 7-07 G.L. - E. Parking FSG 98 26 lA-1 97 
313 7-07 G.L. - E. Parking FSG 97 25 lA-1 96 
314 7-08. E. Parking FSG 100 14 1A-1 99 
315 7-08 E. Parking FSG 103 16 lA-1 100+ 
File No. 265-11 
Gentry-Waipio Development 
Penakii Cluster 
e e e 
TABLE I 
Summary of Field Density Test Results 
DRY MOISTURE 
TEST DENSITY CONTENT MATERIAL PERCENT 
NO. DATE LOCATION ELEVATION (pcf) (%) TYPE COMPACTION REMARKS 
19ao 
.... ~ 
316 7-oa E. Parking FSG 101 16 1A-1 100 
317 1-oa G.L. w. Parking FSG 99 23 1A-1 99 
31a 1-oa G.L. w. Parking FSG 97 24 1A-1 97 
{ 319 7-09 D.L. PE-l to PE-la FG -5.5 99 2a lA-1 9a 
320 7-09 D.L. PE-l to PE-la FG -5.o 94 25 lA-1 93 
321 7-09 D.L. PE-l to PE-la FG -4.5 96 25 lA-1 95 
322 7-09 E.L. w. Parking FSG 97 24 lA-1 96 
323 7-09 D.L. PE-l to PE-la FG -4.0 9a 25 lA-1 97 
324 7-09 E.L. w. Parking FSG 96 24 lA-1 95 
325 7-09 E.L. w. Parking, FSG 96 22 lA-1 95 
326 7-09 W.· Parking FSG 97 25 lA-1 96 
327 7-10 D.L. PE-l to PE-la FG -2.0 100 26 lA-1 99 
32a 7-11 D.L. PE-l to PE-1a FG -1.0 99 26 lA=l 9a 
329 . 7-11 DMH PE-l TMH -1.5 9a 25 lA-1 97 
330. 7-11 DMH PE-l TMH -1.0 96 2a lA-1 95 
331 7-11 DMH PE-l a TMH -1.5 95 24 lA-1 94 
332 7-11 DMH PE-l TMH 96 26. lA-1 95 
333 7-11 DMH PE-l (Slope) TMH +1.0 96 26 lA-1 95 
334 7-11 DMH PE-la TMH -o.5 93 22 lA-1 92 
335 7-11 DMH PE-l (Slope) TMH +2.0 94 22 lA-1 93 
336 7-14 E. Parking TBC 125 a BCll-1 100 
337 . 7-14 E. Parking TBC 127 11 BC11-1 100+ 
33a 7-15 E. Parking TBC 120 a BC11-1 95 
339 7-15 E. Parking TBC 126 10 BC11-1 100 
340 7-15 E .• Parking TBC 126 10 BCll-1 100 




e e e 
TABLE I 
Summary of Field Density Tes·t Results 
DRY MOISTURE 
TEST DENSITY CONTENT MATERIAL PERCENT 
NO. DATE LOCATION ELEVATION ~cf) {%) TYPE COMPACTION REMARKS 
1980 
341 7-16 Inlet PE-10 FSG 98 24 lA-1 97 
342 7-18 w. Parking TBC 124 12 BCll-1 99 
343 7-18 w. Parking TBC 127 13 BCll-1 100+ 
344 ' 7-18 W. Parking TBC 126 11 BC11-l 100 
345 7-21 DMH PE-6 FG -4.0 100 26 BC11-l 99 
346 7-21 DMH PE-6 FG -3.5 82 31 lA-1 81 Unacceptable; 
347 7-21 Pad ·a FSG 96 25 lA-1 95 
348 .7-22 Pad 8 FSG 98 26 lA-1 97 
349 9-16 ' Pad 9 FSG 98 25 lA-1 97 
350 9-16' Pad 20 FSG 96 26 lA-1 95 
351 9-16 Pad 25 FSG 93 25 lA-1 92 
352 9-16 Pad 22 FSG 92 25 lA-1 91 
FOOTNOTES: 1crm Wall Lot numbers refer to the adjacent lots in the Miki1ana II Subdivision (MK-II) 
2Elevations have been corrected to correspond to actual field elevations established by subsequent 
fine grading pins 
3
s.L. designates Sewer Line backfills 
4 
D.L. designates Drain Line backfills 
5E.L. designates Electrical Line backfills 
6 ' i G.L. designates Gas L ne backfills 
7 Completion .of off-site work pending 
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To thr Director and Chief Engineer 
Dq1.::rtment of Publ_ic Works 
()t",ar:d County of Honolulu . 
App.!lcation is hereby made to do grading work in conformity' with Chapter 23, R. d~;~f96g}3fi.s ~~e~d~d, Qs fofiJ'J.J3 .00 S:: ~I 
" 
.. TAX MAP KEY ENG. SOILS REPORT EST. QUANTITY PERMIT FEE FEE RECEIVED 
'· 
-· I SEC. --ZONE PLAT PAR. LOT DATE FILED: EXCAV. CU.YD. .II?/~ $ /!~~: q \?... lt?' ~~Q l4 0~ !pot- - - ' FIL!L CU.YD. • BY: ~ ... =---., ~. \\ 0 - DATE: 3/t!LJO ·-
Located at \<[A-\flO·-G€tJ'Tf''-'/ --ftN A\<..\\ J'(2..DJ'~\ 'f;{ Temporary Erosion Control 
Lot' Area---------- Sq. Ft. 1' S \ · Acres Procedures on File 
?ROJECT :_GENTRY-WAIPIO-..:PENAKII PROJECt' WAIPIO I ~ Bond_ on file 
.. )('Dept. of Public Works to Inspect 
Existing Ground r.uL..-hs"" -bvcvJ'h ~o:l ~Bldg. Dept.· to Inspect Description of Soil 
Fill Material _____________ _ 
:,_..-!.:stimated Starting Date ---~-M~AfLc...:..:=c.k\-=:'"-3.---...:\_\-+)- 19~ Estimat~d Completion Date lv\llt.tl-ct\- \\ . ~P' • l•i ~)_· _\ __ 
' 
, <?emarb/Purpose of Work: <i"o ~ ntd~ St:±G. ~Y d-e\J((\op·vY\eY\~. -~ \ ~;-------
I /I ~~-
I ~ • 




Date ------'-------------- 19_, ____ ~. 
~--·-··~-----R--~-----------------------------·-----·----N--------~-----~---~-----------------·----------------------------~------·····---·-· 
To the Applicant: 
. . . . ,;: 
Permission is .hereby given to do the above work according to the conJitions hereon and according to the appro-.e·.--i:pli.H1:s 
and specifications pertaining thereto", subject to compliance with Chi-:-7ter 23, R. 0. 1969, As Amended. · ; :' 
. . I . 
Rernarks: ----·------------------------------------,-------·----·-----·--
Date _________ ..:::3::...._,_/..:.1..:./ _______ _ 
Ccntracior sr~all r.otify this office two working 
:l.;ys before cor-;>mencing any .. work and urran•;:Je 
fe;r n€'·ccssary in~pectional ~ervices. 
19 g>o Issued By: 
~------ 2~/-_ ------------
FOR DIRECTOR ANDCHIEF ENGINEER. DEPT OF PUBLIC V/ORKS . 
TH!S PtRJv\lT WilL EXPiF<E UNlESS V1f0RK lS STARTED WiTl-iiN 90 DAYS Z::ROi\1 DJ\TE OF ISSUE; OR !F WORK-iS SUSPENDED 1 
OR A3..1\NDON?::ti FOR 60 DAYS OR iv10RE Jl.FTER WOR:{ IS BEGUN; OR ONi:: YEAR FROM DATE Of 15SUE . 
.. .. .. ... ------- .. -.. --- ··---- ------ ..,.,. __ ....... -,. .......... -... -...... _.. ... ----------- .. -~--·---· .. -- .. ---- ·----- -- ·--- ---- ··- --------- ·-:----- ... ··-·· ... ---- ... -··~··········· ....... -., ... -.- ..... 
I hereby certify that all work as requested above has been completed in nformity with Chapter 2-., -.. ...... 
In oooocdon'e with the eppcoved plom. ond tspi CLOSE · ~ote :!!__~ · 19_ T'" Pecml"ee~==;;~~~~:..L~"h=~ 
Dote ~1 19 <i,y_ Appcoved BS""-~,----:)L-:.-~~-PL~~[!__~~ 
Fi::al Soils Report \'2.{ 10( ~~ate Filed Q.v, ~-~.Ja..~ '\c"::___ 19 __ _ 
t. 
i·' ... 
~-----L------------------------------------·------~----~-'~"'-'-...... 
